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Description 

The present invention relates to a spinal cage 
assenibty. 

Spinal implants have become known which are s 
formed as hollow meniDers and which are inserted - 
individually or in pairs - into the area between adjacent 
vertebrae in order to obtain effective adherence • 
between adjacent vertebrae. Such implants are shown 
for example in European patent 0 307 741 B1 , German io 
patents 44 1 6 605 CI and 43 23 956 CI . European pat- 
ent application 0 637 440 A1, PCT-application WO 
95/26164. US patent 5,015,247 and German utility 
model G 296 00 879. The hollow structure of the 
implants enables receival of bone material or the like for is 
enhancing bone growth and adherence. 

Furthermore so-called spinal cage . assen^ies 
have become knowvn which are implanted for example 
after removal of a vertebra so as to replace the removed 
vertebra. Such spinal cage assemblies have become 20 
known for example from German utility model 91 07 494 
and European patent applications 0 188 054 and 0 535 
215. Such prior spinal cage assen^lies engage the ver- 
tebrae in a substantially central area of relatively soft 
structure. Therefore, there is a risk of the spinal cage 
assembly ^digging'* into the vertetxa. 

A similar risk is present with spinal cage assemblies 
made of relatively thin wire mesh. 

An object of the invention is to provide a spinal cage 
assembly allowing for effective support against and 
enabling growth of new bone substance between adja- 
cent vertebrae. 

To this end the invention provides a spinal cage 
assembly including a sleeve-shaped member of a metal 
compatible with the human body, said sleeve-shaped 
member having end faces defining in-egular edges and 
having a wall provided with holes. 

The spinal cage assembly of the present invention 
comprises a sleeve-shaped member of a material com- 
patible with the human body The sleeve-shaped mem- 
ber has a relatively thick wall suitable to receive and 
transfer substantial forces and enabling engagement 
with adjacent vertebrae under relatively small surface 
pressure. The support provided thereby is particularly 
effective when the diameter of the sleeve-shaped mem- 45 
ber is dimensioned such that the wall engages the ver- 
tebra in the cortical area thereof. As is known, the cortex 
is the hardest bone area. 

In accordance with the invention the end faces or 
face edges of the sleeve-shaped member are of irregu- so 
lar shape. This prevents the sleeve-shaped member 
from rotary movements. Furthermore the wall of the 
sleeve-shaped member Includes windows through 
which bone material may be inserted into the interior of 
the sleeve-shaped member. . ^ 

Preferably, the irregular edge of the sleeve-shaped 
member extends in a plane which is inclined to a trans- 
verse axis of the sleeve-shaped member under a prede- 



termined angle of e.g. 3 to 6**. This allows for adaption 
to different anatomic structures. 

The end face of the sleeve shaped member may be 
provided with teeth and gaps therebetween, with the 
tips of the teeth being formed as planar surfaces such 
as to prevent the spinal cage assembly from digging into 
the vertebrae. Preferably, the gaps are of a round con- 
tour, with the gaps and the top surfaces of the teeth 
forrrtng relatively sharp edges. 

For assembly of a sleeve-shaped member a tool 
may be used, which has a relatively long shank and 
includes a threaded extension at a free end thereof. The 
threaded extension may be engaged into a threaded 
bore of the sleeve-shaped member in order to insert the 
latter into the space of the removed vertebra in a prede- 
termined position between two adjacent vertebrae. 

The height of the spinal cage assembly depends on 
the height of the removed vertebra or, respectively, the 
spacing between the remaining adjacent vertebrae, and 
on the position of the vertebra in the spine. Therefore, 
the prior art spinal cage assemblies generally are 
adjustable in height. In order to enable adjustments also 
with the spinal cage assembly of the present invention, 
it is preferred to provide a second sleeve-shaped mem- 
2S ber telescopically receiving the first sleeve-shaped 
member and being of similar shape as the internal 
sleeve-shaped member. Furthennore, both sleeve- 
shaped members include bores adapted to be aligned 
to each other and to receive threaded bolts for holding 
30 the two sleeve-shaped menders stationary with respect 
to each other. When in this position the internal sleeve- 
shaped member projects somewhat from the external 
sleeve-shaped member. When a pair of bores is pro- 
vided, two different relative positions may be set. 
3s Together with the height of the internal sleeve-shaped 
member there will result four different heights which will 
be completely sufficient for most of the cases occurring 
in practice. The height of the spinal cage assembly is 
adjusted before the implant is implanted so that difficult 
40 manipulations for height adjustment in situ are not 
required. 

According to another aspect of the present inven- 
tion a force member or the like may be mounted 
between the sleeve-shaped members telescopically 
received in each other in order to provide for automatic 
height adjustment For example a biased spring may be 
provided to move the sleeve-shaped men*ers apart 
from each other when a respective fixing means will be 
released. Other force members rnay be used. 

While the sleeve-shaped member may be of square 
or polygonal cross-section, the circular cross-section in 
conformity with the contour of the vertebrae is prefen-ed. 

As already mentioned the tool for implanting the 
sleeve-shaped member has a relatively long shank. 
Such shank may rotataWy receive a sleeve at its free 
end. which sleeve engages a shoulder of the shank and 
has at its free end a concave recess of a shape con- 
forming to the shape of the external contour of the 
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sleeve-shaped member. In this manner transverse 
forces to be applied by the tool when the sleeve-shaped 
member is being implanted, are transfened not only via 
the relatively thin threaded extension but also via the 
sleeve. 

The invention will be explained In more detail with 
reference to drawings. 



Fig. 1 is a perspective view of a spinal cage assem- 
bly according to the invention; 
Fig. 2 is a side elevation of the spinal cage assem- 
bly of Rg. 1 in a first direction; 
Fig. 3 is a side elevation of the spinal cage assem- 
bly of Rg. 1 in the opposite direction; 
Fig. 4 is an elevation of the spinal cage assembly of 
Rg. 1 in the assembled condition; 
Fig. 5 is a side elevation of the internal sleeve- 
shaped member of the spinal cage assen4)ly of Fig. 

Fig. 6 shows schematically a tool for handling the 
spinal cage assemt)ly of Rg. 1 ; 
Rg. 7 shows a detail in Fig. 6; 
Rg. 8 is a cross-section of the sleeve of the tool of 
Rg. 6. 

A spinal cage assembly 10 as shown in Figs. 1 to 4 
conprises an external sleeve-shaped member 12 and 
an internal sleeve-shaped mentiber 14. Both sleeve- 
shaped members 12, 14 have a relative thick wall, are 
made of a metal compatible with the human body, pref- 
erably titanium, and are of a drcular cross-section. The 
dimensions are such that the sleeve-shaped member 
14 is telescopically received in the external sleeve- 
shaped member 12. Furthermore the diameters of the 
external sleeve-shaped member 12 and the internal 
sleeve-shaped member 14 are selected such that the 
spinal cage assembly is supported substantially against 
the cortex when it is positioned between adjacent verte- 
brae. The shown spinal cage assembly is suited prima- 
rily for lumbal vertebrae. 

The external sleeve-shaped member 12 includes a 
pair of elongated windows shown at 16 in Rgs. 1 and 3. 
They can be used for inserting bone material. 

The external sleeve-shaped member includes fur- 
ther eight radial holes 18 and 20 positioned in pairs one 
above the other. The hdes of one pair are positioned 
above each other along an axis parallel to the longitudi- 
nal axis of the sleeve-shaped member 12. The holes of 
adjacent pairs 18. 20 are offset with respect to each 
other as may be best seen in Rgs. 2 and 3. 

Rnally the sleeve-shaped member 12 include a 
pair of threaded bores one of which is shown at 22. The 
purpose of the various holes or bores in the wall of the 
sleeve-shaped member 12 will be explained in more 
detail below. 

The sleeve-shaped member 12 has at Its upper and 
lower sides circumferentially uniformly spaced teeth 24 
having flat upper surfaces 26. Gaps 28 of circular arc- 



shape are provided between the teeth and define 
together with the teeth relatively sharp edges in the area 
of the upper surfaces 26. Therefore, the upper and 
lower sides of the sleeve-shaped member prev nt 

5 rotary movements thereof when it is implanted so as to 
provide a rotation preventing means 

The internal sleeve-shaped member 14 is of similar 
shape as member 12 and has upper and lower sides 
provided v«th teeth 32 and rounded gaps 34. The inter- 
10 nai sleeve-shaped member 14 includes also pairs of 
windows 36 which are of elongated shape and can be 
aligned to the windows 16. Furthennore. the internal 
sleeve-shaped member 1 4 includes four threaded bores 
positioned in pairs one above each other, of which two 
15 pairs 38. 40 may be seen in Rg. 2. The bores of each 
pair are positioned vertically above each other. The 
bores of each pair may be aligned to the holes of a pair 
18, 20 of the external sleeve-shaped member 12. Two 
screws or threaded bolts 42. 44 may be inserted irtto the 
20 holes 18 and 20. respectively. A smooth portion 46 
thereof will be positioned in a hole 18 or, respectively. 
20. while a threaded portion 48 may be engaged into 
the respective threatded bore 38 or 40, respectively, in 
order to hold the intemal and external sleeve-shaped 
25 members 14. 12 stationary with respect to each other 
as shown in Rg. 4. Since the holes or bores of the pairs 
1 8. 20 and. respectively, the pairs 38. 40 are offset with 
respect to each other in height, different relative posi- 
tions of the internal and external sleeve-shaped mem- 
^0 bers may be set. When for example the lowest bore of 
the pair 38 is aligned with the lowest hole of pair 1 8, the 
internal sleeve-shaped member 14 projects only slightiy 
from the external sleeve-shaped member 12. When, 
however, ttie upper bore of pair 40 is aligned to itie 
35 upper hole of pair 20. the internal sleeve-shaped mem- 
ber 14 projects maximally from the external sleeve- 
shaped ment^er 12. 

The internal sleeve-shaped member 14 includes 
further threaded bores 50 of which one is shown in Rg. 
1 and two are shown in Rg. 2. The threaded bores 50 
serve - in the same manner as threaded bores 22 - for 
connection with a tool shown in Rgs. 6 to 8 as will be 
explained in more detail below. 

The intemal sleeve-shaped member 14 has an 
45 inclined upper surface as shown in Rg. 3. Rg. 5 shows 
the internal sleeve-shaped member 14 separately. As 
may be seen the upper surface is inclined to a' trans- 
verse axis under an angle a of 6« and the lower surface 
under an angle b of 3^ Depending on which end of ttie 
50 internal sleeve-shaped member 14 is inserted first into 
tfie extemal sleeve-shaped member, a respective incli- 
nation of the upper surface will result. This allows for 
adaptation to respective anatomic geometries. 

It will be appreciated tfiat an intemal sleeve-shaped 
55 member 14 or an extemal sleeve-shaped member 12 
atone may be used. 

Rgs, 6 to 8 show a suitable assembly tool 52 having 
a handle 54, a shaft 56 of a length of e.g. 20 cm and an 
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extension 58 of a reduced diameter at the fonward end. 
As is apparent from Rg. 7 the extension 58 has a 
threaded portion 60 at its free end. A sleeve 62 is 
mounted on the extension and has a bore with an inter- 
nal threaded portion 64 extending to the lisft hand end 5 
while being spaced from the right hand end. The right 
hand or free end of the sleeve 62 has a concave recess 
66 which is of a shape conforming to the round contour 
of the internal sleeve-shaped member 14 or the external 
sleeve-shaped member 1 2. During assembly, the sleeve w 
76 is threadingly engaged on the threaded portion 60 of 
the extension 58 and will then have one end engage a 
respective shoulder 68 of shaft 56. As a result the 
sleeve 62 is mounted for rotation, however, fixed against 
axial displacement by the threads and may be removed 75 
only by unscrewing. When the tool wjll be connected to 
the spinal cage assembly of Rgs. 1 to 5. the tiireaded 
portion 60 of the extension 58 will be threaded into the 
threaded bore 22 or threaded bore 50. witii the sleeve 
62 being rotated such that it vtnll matingly engage the 20 
external side of the sleeve wall. This allows to transmit 
forces from shank 56 to the spinal cage assenri)ly. 

Claims 

25 

1. A spinal cage assembly including a sleeve-shaped 
member (12,14) of a metal compatible with the 
human body, said sleeve-shaped member having 
end faces defining irregular edges and having a 
wall provided with holes (16,36). 30 

2. A spinal cage assembly as defined in claim 1, 
wherein said irregular edge of at least one of said 
erxJ faces is inclined to a transverse axis of said 
sleeve-shaped member (14) under a predeter- 35 
mined angle. 

3. A spinal cage assembly as defined in claim 2, 
wherein said predetermined angle is between S"" 
and6^ 40 

4. A spinal cage assembly as defined in claim 1, 
wherein said irregular edges are provided with 
teeth (24,32) and gaps (28.34) tiierebetween. 

' 45 

5. A spinal cage assembly as defined in claim 4, 
wherein said teeth (24,32) have tips formed as pla- 
nar surfaces (26). 

6. A spinal cage assenr^y as defined in claim 5, so 
wherein said gaps (28.34) are of circular arc shape, 
said gaps and said planar surfaces (26) defining 
relatively sharp edges therebetween. 

7. A spinal cage assembly as defined in claim 1, 55 
wherein said wall includes elongated holes (16.36) 



(12,14). 

8. A spinal cage assembly as defined in claim 1, 
wherein said wall includes at least one tiireaded 
bore (22,50) for receiving a positioning tool (52) 
comprising a threaded extension (58.60) at a free 
endttiereof. 

9. A sjpinal cage assembly as defined in claim 1, 
wherein said sleeve-shaped member comprises an 
internal sleeve-shaped member (14) and an exter- 
nal sleeve-shaped member (12) telescopically 
receiving said internal sleeve-shaped member, said 
external and internal sleeve-shaped members 
(14.12) being adapted to be fixed in different hight 
positions. 

10. A spinal cage asserTt)ly as defined in claim 9. 
wherein said external sleeve shaped merrier (14) 
includes at least two circumferentially spaced radial 
holes (18.20). said internal sleeve-shaped member 
(14) includes at least two circumferentially spaced 
tiireaded bores (38.40) adapted to be aligned to 
said radial holes (18,20) of said external sleeve- 
shaped member (1 2) such that said internal sleeve- 
shaped member (14) partially projects from said 
external sleeve-shaped member (12). said external 
sleeve-shaped member (12) has end faces formed 
as irregular edges, and sakJ radial holes (18,20) 
and threaded bores (38,40) are adapted to receive 
threaded bolts (44,46) so as to hold said internal 
and external sleeve-shaped members (14,12) sta- 
tionary with respect to each other. 

11. A spinal cage assembly as defined in claim 10, 
wherein two or three pairs of radial holes (18.20) 
and threaded bores (38.40) are provided, ttie holes 
and. respectively, bores of each pair being dis- 
posed above each ottier along an axis parallel to a 
longitudinal axis of said external sleeve-shaped 
member or, respectively, internal sleeve-shaped 
member. 

iZ A spinal cage assembly as defined in claim 9, 
wherein a force member acts between said external 
and internal sleeve-shaped members so as to ena- 
ble adjustment thereof in height, and fixing means 
are provided to fix said sleeve-shaped members in 
tiieir respective positions. 

13. A spinal cage assen^y as defined in claim 9. 
wherein said external sleeve-shaped member (12) 
includes at least one radial threaded bore (22) for 
receiving a positioning tool (52) comprising a 
tiireaded extension (58,60) at a free end ttiereof . 
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as (WMd m claim 9. 

..n*iv as defined in claim 9. 
16 A spinal cage assenWy as comprise 
ih«ein said threadj^ 

head and astern. sad^e^^^^^46) arranged to 
porton (48) a.>d ^^^"^^^ said head a,^ 
beween said ^^^S^mg substantialiy to 

being of a *rrSid^'^o'«* ^^^'^^^ 

<.are^ as defined m 
17. A tool for a spinal ^JV^'Snkl56)havinga 

claim9.inducSngan^;jS^^ and a threaded 
handle (54) at oneend 

extension (60) at another ena « 

IT «<hftreina8leeve(oZ) 
la. Atoolasdefinedindairt^lT.^* ^^ension 
t Satablyn^urt^ V^^^^ 
f ea^ so as to cooperate win* ,rom 
Kt«lsha1t(56)atan^^«^^^esacon- ^ 
sai^threaded ^^i^"^"^ Se conforming to the 
^e rece^ .°'J/Smal or. respectively. 

13 Atoolasd.ined.d.ml8^eU^^^^^ 
^tension (60) '"^^In .rt^tf^ded portion 

^ «'«!lf iTa tree eT*.ereof . said iriterna^ 
(64) 8P*««*Jr^:,^ being outdengagement^^^ 
threaded porton (64) be'ng ^en 
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